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ABSTRACT : PROBLEM TO BE SOLVED: To provide, in simple circuit configuration, a logic circuit 

which dispenses with a negative power source and is capable of being held even at power 
source turn off as well by detecting the state where a logic changes. 

SOLUTION: This logic circuit is provided with an MOS-FET 10 to be the load of a logic 
circuit part while controlling a substrate potential corresponding to an input signal, and an 
MFS-FET 14 to be a holding circuit. MOS-FET 13 to function as a switching circuit for 
turning off the connection of the source of the MFS-FET and a power source line when 
generating polarization at that MFS-FET, and logic circuit part having no load part for 
outputting a logic. For such a circuit, since the structure of sharing the MOS-FET 10 for 
controlling the substrate potential as the load of the logic circuit part is adopted, the circuit 
can be provided within a small area in comparison to the conventional examples, and the 
circuit can be held even at power source turn off as well, by detecting the state where the 
logic changes without the use of a negative power source. 
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(57) [^m 

tliail]KS?com?ti:^^MOS-FET (10) t, 
ffii^lllS&fc=5ri.MFS-FET (14) fc, MFS-F 

-FET ( 1 3 ) fc, mm^\i!,-)i-rhtz>^(r)m^^^ 

X'M. miMmium-thuos-FET ( l O) ^rl^ 

-^nMm^m\^-f^zmmm.i\LLtzm^^m!> lx% 
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[19*311 1 mi<^P-fA'^-;HWOS-FETi:. IS2 
i50Pf-v^^;HWOS-FETf:, Pf-A'^^;HVIF S-F 

fn2lllc7)Pf-v ^/HV10S-FETi7)V-;^i}J:r^3 
KS^t, B?fei§2OP^-V^;HVI0S-FETOy- 

ffiemiOPf-v:t-/HVI0S-FET£7)y-hi:, fflB 
P f- A- :t^;HVI F S - F E TCOSM fc HUf 1 Off-^A 

fiiEII2C0Pf-v^/HW0S-FETWh'U>(>-fc, fi 

tep^^ ^VHW F S - F E Tc7)y-;:?. t ifW^^ix. 

HirieP^A'^^;I/MFS-FETCOh'U^yt. mEM?? 

ffiamicOPf-v^-^HWOS-FETOHWyfc. BU 
IBP^ A- ^VHW F S - F E Twy- h fc BUlBi&aill 

[it*^2] P^-v^-;HVIOS-FETt. N^-v^-;U 
MOS-FETfc. P^-v:^;HVIFS-FETfc. 

friep ^vnw o s - F E Tcoy-xfc it;^ 
mriBNf-A'^-;nvios-FET£7)FP-f yfcA^'ffie 

frlBP f-^- ^-;nvi o s - F E xo^r- h ^ ^ huisn f-v 

^tvUVI O S - F E T<7)^'- h i: , fifBP ^-v ^-/HVI F S 
- F E Tc7)m&t tm?^ 1 i0fl-^A:']^(3i$^$ 
ix. 

MfBN-^^;^;l/MOS-FET<7)y-Xfc. friBP-f-A- 
;tvhvi F S - F E T<^y-X t A^'ig^^ fl, 
fifBP^-v^-;HViFS-FETc7)h'i^^ yfc, Htiiem?^ 

frlBP-f-V^VHWOS-FETcOHU^ yfc, BUlBP^ 

^ ;r^;nM F s - F E Tco^-'- h t *^ miummsiU(7) 

fflBN ^-v ^^;HVI O S - F E TcomLt , BulEft^^Wffi 

m^mS] micON^^;tvHWOS-FETi:. m2 
ONf-v^tvUVIOS-FETfc, N-^+;t>/HWFS-F 



MfBIS 1 c7)Nf--\'^-/HVI0 S- F ETc7)y-Xi5 itf i 
MEII2(7)N-?-v*;PMOS-FET<J5y- 

N f- A- :t^;HVI F S - F E T<7)»K t imtiS^ 1 <7)fi^A 
H!iiBlg2<7)N^A'*;HVIOS-FET(?)h'L'-^yfc, fT 

iBN^^:tynw F S - F ETioy-;^ t A^gg^fl, 
BiilBN^A'^t^/HVlFS-FETcoHU-f yfc. mOMM 

H!iiElli<7)N^-v^;nvios-FET<7)h'k^ yfc. fr 

iaNf-^;t^;HVIFS-FET«0^'-ht*^, huIBI&SIh] 
|iilBft?tco<l!!«fc . MfBfftaillSSSaSiOmWki^liuia® 

1 comws'l'izmmtifzz b ^mkbi-mmm^. 

MOS-FETk. N^^^-;HVIFS-FETt, W! 

b. mKTim^xij^'f-b. ffl-^c7)ai^)ss^i:, mi<r> 
mmm-b. mmi<7)mwm-bmRcr,m^j:im2<7)m 

MBN-f-v ^VHVIO S - F ETcoy-Xfc it/SK^ 
b, BUiBPf-A'^-;HV[OS-FET<^FU-^yi:*Jfrfa 
m2<^mj!gffli^(::«gE$ti. 

MfiNf-^^^;HVlOS-FETcoy-hi:, milBPf-v 
^^/UMOS-FETcrty—hb. frlBNf-v^vUVIFS 
- F E Toa^k ^JfiiBIg 1 iOft^A^]SS^ IcSfgg? 

frlBPf-^^;HVI0S-FET£7)y-Xi:, frlBNf-v 
;^;HVI F S - F E T<^ y -X k ti<W^t^^ix. 
H?IBN^^:t.;l/MFS-FETcOFV'f yk, frlBm?? 

frlBNf--v^-;HVI0S-FET<7)Hl''f yk, MIBN^ 

■V ^-;HVI F S - F E T(7)y- h k *\ HuiaffeaiussgBo 

frlBP^+^tvUVIOS-FETcOSKk, fflBm^^^Offi 

ffik . HiriafiiaiHiKa5c7)BMk *^miB^ i crimMm- 
izmm^ixfzz b irmmb-tmmm^. 

] wmmmm^mi. ism^oMosFET*' 

f>=5rO, -?-ii'bfiOy-;?.i5|±fcJ:t;^FL-^yp]±*i-?-ix 
-fix^^^ixT. -:^*^'HiifBai^JSk^'), miTimi 
mSSk^O, -etx-f n<7)y- F *<1S^c7)f&afI-^c^A 
^]S^k^|.OR[IISST'S> ^V^{i:1SS[<7)MOSF 
ETij^h^j:*). —y<r>MOSFEr(7)V-:x,t^}!K.(7iMO 

SFETc7)Fu-f ytcfSiJcS^gg^ii, gSjgoy-;?.kffi 
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mm. 1 T&mim^ ffrntiMztmnmimn, 

[00 0 1] 

T (MFS : Metal Ferroelectric Semiconductor) ^ 

I. 

[00 02] 

^m^tLxii. mump s-FETi:m\'^fzWii^ 

hi. I117t, MFS-FETOCTt LT-SiWt-ftl 
^tlX^^immmi:^. 017 (a) {±, N^-r^^)i' 
MFS-FETc7)if®lijill-CJ>l>. PSKK ( 1 ) 

fc, Nm<7)W:mm.mx'hiv-:^ (2) tvx^^y 
(3) tm^^tix^^h. ttz, mv-x (2) th'i^ 
-ty{3) ^mmi^m ( 4 ) x-y-hmtm^ 

[00 03] 017 (b) {i. Pf-v^-;HWF 

S-FETcOllfffilgjS0-CS>-S. PSa^K ( 1 ) iZNM 
CO^xJl' ( 6 ) ^:m^L. K'^x^P ( 6 ) ±t3. PSO 

sss!ffij^-ej>i. y-x ( 7 ) t H u->f y ( 8 ) i^m^^ 

ixTV^S. KV-^ (7) hYV^y (8) ^fil^^^i^. S 
f^«f*M (4) T-y-h^)^2:JgffiL, iff)±izy- 
(5) ^ISL/cl^^i^, 'Srfc. 017{cfctt 
hV-X(2). (7) . h'U-^y (3 ) , (8)(C 

ti. WMm:itLX^<n^'^t<r>Wmi^'{yhixi . 

[0004] ±iB<7)rfc t^^mzii^ mmsxm 
mwM-hXo\.z. ^mmum^. -a, «-^^eij 

i^DJ: ^ ^:#tt^J$o^^{*M^fflV^^^M F S - F E 
T^mUimil (a) ^ONf•^:^>;^MFS-FET•r- 
^i:. ^-M:ffi (5) \.z5v^mvrrhtv-x 

( 2 ) . Fl/'f >- ( 3 ) Stf-A-^vWiJgJig^^l, ^ii 

W^ttsih. ^<nm. PS« ( 1 ) \tov\,zfUTx^ 

tix\^htzi^. mm.\m(A)\m3<r)A^,{zi!Am 

m3<nhmzi^mmmmi^':>tz)^. mwm^: 
m:-fh. tmm^\,zti>\iZ\i^ pmm. ( i ) 

OVtc^LXmm, 0ll;t.{f-5V5ry-hmffi (5) 

h^m^^:iL. ^MFs-FET«. immmt^£ 

'?-cOt*^r'-bm(aS:0Vt^LTt, 03c7)D,iilC 



017 (b ) cOPf-^:tvl/MFS-FETt, m&cT)® 
B&^S, C:i7)J:3(I, MFS-FET5rfflV^yillISS•C 
I.. 

[0005] m«js^fflvmc. 3SiiMi*is&fiJffl l^c 

LT«±. mm^9 - 2 7 1 9 1 #^ 
m.\iz9r.^ixhh<nifihh. i.mtwi<r)mi. mm 

s?;*ajt, ^iSi03o<7)«ifm®&ffii;e.i.. 

va-ivY-htyu-T^yyf-himt. ^20 

LX\^h. 
[0006] 

tco. BfifMFS-FETffljiJrfflV^^i:. 

'?-i:'^m^^htzf^i,z%wm^'imi,z^£'o. isth^oMt 

[0007] t/i, mtmm^9 - 2 7 1 9 1 ^^?g(7) 
J; 3 ^rSSi^m*^^ 'J V>/^ D 7 U -y 7'7 O y 7" 

-viWiMx\^htzib. mnc^ D 7 u 'y r 7 D -y ruiss 
mm. mi^taim^mz. T-^A:»]ffi^f-, 

"H" ^■'<;W;«o^^^g*^^>•S., ji^<;0D7U 

•y 7*7 D -y riHlS8t'(i&&iOjeJS*%v ^ i, COf ife S . ;^ 

fzubcoW^^i^tmu^-ti. $<^tc. 3Si^(*lS$-^0 
[0008] ^WMii. ±IB<7)r ^t^*S«<7)^a* 

h'o. t-'o^mm^m&x\ ikmi]^^tLfzm.^m 
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[0009] 

??i:^l>MOS-FET mumicOlO) fc, MF 

Mos-FET (mmmi(r>i3) t. ftJ^mSSi:^ 
SMFS-FET {mnmi<r)i4) t^-kXPi-^ 

mi±m. ( 1 5 ) , m 1 cr)m^x:fjm'Fii r e s ss? 

(16). |g2«fi-^A:»]ffl^{ir e ( 1 

9 ) . fi-^OttJ:>]ffi^«iOUTffli^ ( 2 0 ) . 1^ 1 £0« 

jUffi^JittiiM (21), m2<nmm^^i,ii^yym 

(22 ) , i&Slll!SgE«iM O S - F E T ( 1 1 ) i: ( 1 

2) ^ti^tm^Mth. ±si(r>iiol,zm^l 

tzzbizxn. ^mix'immmtmmmmmmm 

iSaillS&0-gB^^«fi^fflI[IlSSi:ft^-ri.1ijS 

fc-ri. i t *^'tii*^c7)-e, ^m^zitKxA^mx'mm 

[ 0 0 1 0 ] ^fv!, it^2 CIE«WJ{±. A^ili-^ 

^rSMos-FET mumicoio) ffi^mss 

i;^|,MFS-FET mtl,im7 (7)7 4) fcSrPf-^ 
^^/WMTli^L, MFS-FET(;^fii?rgC:$-y-^|^ 

:/|IISSfcLT«lg-ri.MOS-FET (Mi.«?07O7 

3 ) Sr N ^^/mx-m^ Ltzh <nXh h . CI cOfllfigti 

figure fct J; 0, ^ 1 cofi^A:>]S? («sil;ctfl270 

resJS^7 6) lCNf-+:t-yK7)MOS-FET (Pli. 
«fll7c07 3) «0^r'-h$:i:«^^-t&-i:*5«rtgt^r 

^(m(r><m. ^mz-o\^x\mm.\>:.wm.xh 
x-hm^zm^xw^%m:wmhh^^z^mmm 

c7)mWi:^l)MOS-FET (0ilJi.{fH9£7)l 1 2 ) 
MFS-FETt^fii5:S^$i^:l)^t, -eoV- 

tSt&ri>MOS-FET (i51J;c«f!19c01 15) fc. » 
j^0S§i:^-l>MFS-FET («FlJt(fB9tf01 1 4 ) t 

l5!l;iWMe^9lc^-rilM<?)Jg®t;ffl^-rS. ^coffitO 

f^ffl, m:iz-o\^xiim^mitmmx'h?>. 



[ 0 0 1 2 ] m^AiZsSMi^Mii, Xijm^ 

izi5txmis.m&.{:mmth tmzmmm^^<Dnnb 

^SMOS-FET (mHi^l 201 52) 9m 

mssfc^sMFs-FET mtimi 2cr>i 54) t 

■^•yf-y^^mgSfcLTin&tSMos-FET mui 

01 2C01 5 5 ) JrPf-^-^tvUST-ffl^LTttcOT-ab 

I. . ^ o«fiK{i0ij;c{f fMaii 1 2 o^omtffl i-r 

I.. 

[00 13] tfz. m-^5\,ztm<mmi. is^jbi 

^L;ti><?)t:'$)0. 1SSccOMOS-FET*>A,^rl,OR 
|lI?&tAND[l]?S«f?ij^^Lrv%|,. ^rfc, ORSS&ti 
CT;tmMEaK 07. 09, 01 2tfSa$iiTt5 

•9, AND|lISS{i0IJi.«fafSH5lCfe®$/lTV^I.. 
[00 141 

«fico$iJffll|HlSS fc ^-^-t^m^b -thZb *^'tB*/c«0 

HHtrfflv^wf, mM^^yLx%>^<n^^w^\m^^ 
it^mhzbif^^b^st, tan. ^mmmmth 
m\,z^mtti\ii.\\ 

[00 15] 

[ wmmm(r>mm ] ( m commcmm ) 0 1 -04 

{i, 1 i7)||JifiiO?g^5r^-r0T'3i 0 . 01{i 

2A:']ORf&S«®^ajfil5$[llS8c^[IlSS0, 02«i:-ai 

ffymmmmm. 03(i:^^ftw#tt0, 04ji;0ic7) 
[0 0 16] trmicom^mmtrmBnt^. 2x1^0 

Ri&a*t^«li±i«^ls]S8ti, Pf-^:t^;HWOS-FET 

(10), Nf-r^-;HV10S-FET (11), Nf-A- 
:^;HVIOS-FET (12), Pf-v^VUVIOS-FE 
T (13) , P^A-^^yHVIFS-FET ( 1 4 > , ffitS; 

(15) *>f>1i^§ill). -eLTPf-^^Vl/MOS-F 

ET ( 1 0 ) cr>v-y^iiXif^(nmLb. p^^^^ivu 

OS-FET (13) <oy-XfcJ:tf-?-<oa:^ (02(?D 
N'>x;U3 2 ) t*smj!Siyi (21) [zW^^fl, P^^ 
;t^/HVIOS-FET (10) coy-ht, Pf-A-^T^/HW 
FS-FET(14) iOS^ (02ON'>x/P3 3) 
t , res ( ';-fe-y h ) ( 1 6 ) t^^iggg^iX, P 
^^r:^^)VUOS-FET (10) iOHl^-f yfc, Pf-A- 
;r^;HVI F S - F ET ( 1 4 ) coy- h t , N^^-^^/HM 
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OS-FET (11) cOKU-^yt, N^A-^t^/HWOS 
-FET (12) cOHU-'f N 

^■v^>;nvios-FET (11) <oy-- hJiHati-^cO 

Xm=FX'})?> I N«i^l (17) Nf-A- 
^;HW OS-FET(12)<7)ir'-h {iffiCOfiafi-f CO 

A:*jffl^TS)l. I Nm-2 (18) tS^Sil, P^A- 
;t>;HVIOS-FET (13) O^'-hfi r e s~ffl^ 
( 1 9 ) fl, Pf-A-^^VUMOS-FET ( 1 

3) Oh'V>f yfc. Pf-+:t-./HVIFS-FET (14) 
COV-J^fcj&sg^^^il, Pf-v^-;HVlFS-FET (1 

4 ) o yt.m. (15) <r)-^tifif-9^^ 

T-J>I.OUTffi^ (20) iCg^^^iXl.. $^>t. Nf- 

■v*;nvios-FET (11) c7)y-;^fcJ:u^-f-oa:K 

i:. N ^-V :t-;HV[ O S - F E T (12) OV-Xfcit/ 

-eoa^fc, jgfii ( 1 5 ) notify yvm ( 2 

2) 

FET (11) i:Nf-A'4'-;HVI0S-FET ( 1 2 ) 
m\i. 2XtiOR'm^mi^L. Pf-^:^;l/MOS- 
FET (10) i:P^^;t-;HVIFS-FET ( 1 4 ) 

^+:t^;HVIOS-FET (10) {i±fe2A^jOR[lISS 

CDft^tt LTt«flgtl.. tf^. Pf-^;t-;HWOS-F 
ET ( 1 3) (i, Pf-\';^;^M 

FS-FET (14) (r)V-XhmWm (2 1) fccOjg 

m . =5rfc. lai tfcv^Tti, immmtLX2Ki^ 

ORm^^m^^l-tltK 3A:tltJLhcOORIllS§T'i>. N 
^A'^^;UMOS-FET$rA:tlom>t'(tM?(l«^ (#y 
-X|i]±. K^^y|5l±2:gig) -Tiitf^iclS^T-^ 

I.. 

[00 18] ttz. 02{±. ±ia01OlHim-fcft.&P 
f-A':^^;HVIOS-FET (13) fc P f-A- ^t-Zl/M F S - 
FET (14) £7)g?^collrffi0T'$>S. ll2{CfcV^T. 
Pf-A-^t^/HWOS-FET ( 1 3) JiP*« (3 1 ) ± 

m^^ti. N'>x;K32) mm^^y^'^h (3 
4) k. V-X (35) y-KK-fblR (36) fc, 

(37) t, FL'-f y (38) 
Pf-V^-/HVIFS-FET (14) imtKPmWi. (3 

i)±tcSfi!c$a, N':7x;i' (33) t. ms.^y-S'^ 

h ( 3 9 ) i: , y->^ ( 4 0 ) i: , 3Sl^m«£K (41) 
y-h«fiS (4 2) t. YV^y (4 3) 

I.. 

[0 0 19] tcH. ElcOIilK*. P^^^t^/HWOS- 
FET (10), Nf-r:t.;HWOS-FET (11), 
Nf-\':7^;HWOS-FET (12), Sfil ( 1 5 ) <7)gP 

^(Oftjiti^^tcll^L^v^*^ -^;5:CMOSra-b 

1 com jscogfggcT)!^^^* x\ wis.ttmLxhh(r> 

Ji, 02t^-r^k(*:c7)S;R ( 3 1 ) i:-C'{i^< , -?■ 



ixmcOFET*<je«$nTv^l,g?ii- (fi?yi.{fN'>x;l^ 

3 2-^3 3) ^%m-h. ia2tC*LTl^^:V->FETlZ 
•0»,^Tt>|5l«T'J)5. 

[0020] c:::t-03$:fflir%'r, mm.Wm'Wm. 

iwmth. 03J1, ®is««siiMirti.s*Et. 

S-rS^fii*>'4tl.. ^co^fii{±Ert!niLTV%jtm*?rO 
(cMLTt^O, SS^a-ISfcLT, ll3c7)B,^i<7)ffi$rj$ 

^tl.. ClcO^i-ffii, EpSPL-TV^i^cmiStSrOCMtTt 
so, SS^ffifcLT, ia3£7)D^cOffl5:i^o. 
[002 1]»:lC, 04{iresS^ (16) , res 
(19) , INjg^l (17) , IN^2 (1 

8 ) coA^ii-^fcitxouTffi? (20) <r)^-hm^<r> 
WmX'h^. 'Sris, WTW^tfe^^T, miiJS (2 

ii/cres-^i^ (19) Wiresffi^ (1 

[0022] uiT, 04 ^.zm^K^xm^m^'^mm-t 

h . *[lISS{i 'J -fe •/ hftlf^fcit/^mi^Klf^cT) 2-5(7) 

ijf^w^?*t^. ^-r, ')-^-yYmmzii»hm^ 

^SPcomficOttSSriaBB-tS. r e sffi^ ( 1 6 ) <0« 
fik'^^L'A^'GND (L/i*i-5t:res~ffl^Ji "H" ) 

tc'5rl>i:, P^-\':t-;nvios-FET ( 1 0 ) Ji^J-y 

L, Pf-A-^/HWOS-FET (13) (i:t7L, 0+ 
a^,<7)l:{au-A:.;WiVDDfc^.S., ClcOi: # Pf-^^tvP 
MFS-FET ( 14 ) £7)S««{a(iGND-C$>S*» 

(4 1 ) 0 , P^-V^-;HVIFS-FET 

(14) mmmmh^j:hi:o ^j:^mtim^\m 

(4 1) t:ttl. (03OCj±r) , Clc^J: d (iPf-^^t^ 
;HVI F S - F E T ( 1 4 ) *^'^^#a*t^=5riO-C, tB^JT' 
JjSOUTffi^ (20) cO«fi[P'<;WiGNDt^S. 

[0023]C:i-e, P^-v^-;WMOS-FET ( 1 

3)\,zxhx^ -v^y/mniz-^^^xmrn-th. ±m> 

"r^m^^^-^^hmz. Pf-^^WUVIFS-FET ( 1 

4 ) <Oy-;?.i: VDDtcOS^Sr. P^-v^-^l^MOS- 
FET (13) 2rfflV^TlIfo<0{iJilTcoai*>4)T-*) 

1-^4:)*>P^^:t-;HVIFS-FET (14) iOy- 

xJiPM, SS[ (N-^xyuSS) (iNSofc*^, ^am 

(3PNg^*^#^£^S. {Sty-X^VDD{cLTfc< 

>r <7) p N Jg-^Wlv <>f t o X:^^1fiW^iX L ^ 
3, J:-5T'J-b xMlfM-|.^-r^*)*>a:K5:GNDt 
thmz\,i. P^+:t.;HV10S-FET (13) ^fflv^ 
■CP^^^>;HVI FS-FET (14) ffiV-XtyDD 
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[0024] mzmmmimzi5mw^^(7)m&. 

2(18) com&-^GNDcr,ttX'him. N^A-^-yU 
MOS-FET (11) fcNf-v*;HVIOS-FET 
(12) l,imZ:^y^j:<^X\ Pf-A-^VUMFS-FET 

(14) cr,^mm.imht>-r. ^N^ii^Scota^). O 
UT«^ (18) comiaU'^.^KiGND t^rS. 

[00 2 5]-;^. INffi^2 ( 18) <7)m{2**GND 
*^f>VDD{C^|.i:N^-v:t-;l/MOS-FET (12) 
{i^t^U. l24'ajS<0mfiLV'<JHiGNDfc^|). CIO 
t# r e s3g^ (16) (^m{iL''<7KiVD D^cOT'P 
f-A-^/HVIFS-FET (14) iOS^IIfifiVDDtC 

^0. P^A-^^/HMFS-FET ( 1 4 ) C03S^#:K 
(4 1)(C{±, Pf-^:^;HVIFS-FET ( 14) j!)^^ 

i:#Pf-\'^-;HV10S-FET (13) fcJ:t/P^-\'^^ 

;nviF s-FET ( 1 4 ) t^mm^^^cox\ inijx-h 

hovrm^ (20) COmii.l^'^MiVDD t^l . [31 
INS?1 ( 1 7) <7)l:(4*^'GND*>f>VDDt 

^j:^Xi>^mi^t^j:h. o^O^mSStil NS^ 1 
(17) I NS^ 2 (18) <7)^j'-^< t t-^-JtP' 
"H" ■r^ri?*.2A^JiOOR (HSft) 

[00 2 6] tt^. -B. INSS^l (17) fclNffl 

^2 (18)OORai^I ( "H" ) i:mtiiLxmi-h 

t. -e-oa. INS^l (17) fcIN«?2 (18) 
(DXM^itlXijOVTi^'f (20) COm&UOUi 
^itt^j:^\ ^:€^:^>^^«®T'{ir e sffii^ (16) 
<5omfiK;WiVDD^r(7)T\ P^-v^-;nwFS-FE 

T ( 1 4 ) cOS^tVDDt^rO, H+a^^'VDDt 
L<JSGNDtc:^roTi. Pf-^^-;HVIF S-FET 

(14) mmmm^i,z^j:i.xd^j:^miimmwm 

(4 1) l,z±t^j:\,^i}^hX'h^. 
[0027] ±M<m 0 t*|l]SST'(i:, P^-v^;HVlF 
S-FET ( 1 4 ) <0?S^^<sK ( 4 1 ) tC^SSrec: 

MOS-FET (10) co^X'm^LX\-^^. ^LX . 

zcohyy'j^^-^immm^^ (iz<7)m&<^mmx'iti^ 

f-^:T^;HVIOS-FET (11) Nf-V^^/UMO S - 
FET (12) *»4.^l.2A^]ORlH]SS] conmhyV 
i^'X^coaaijS/vrLTi^S. OS OfifB#^¥9-2 
7 1 9 l-t^$8cO(a£*affiTii, ^fc^^ajffiJtHlSS^ffi 

fig-r s cotct&anifs t s:Ki:fi[$iJ»[H]Si fc > ^ u ^ ffi 

x\ zti^zx '^mmnzitKxA^mmx'i^mm^c^^it 

[0028] mzmm(^mit*^tztLX t , pf-^ ^^yu 
MFs-FET (14) cmmmfff^m (4 1 ) «o^ffi« 



[0029] {m2<7)mm<^BB) ms^xr/meii. 
:^^mm2(r)m^(7)mmi:^-rmx'h*) . ii5ii2A 

mmt<m^M±, mmm^mzii\,^x 2XijANDmm 

0S-FET(51) tN^-v^^HVIO S-FET ( 5 
2) tT-2A^JAND[s]!S$-«LTfcO, -e^OffeOSS 

^{ifrieiai tutx-*)!.. Hstfct^T. sotiPf- 

■Y;t-;HVIOS-FET, 5 l{iNf-A'^^;HV10S-FE 
T. 5 2{iN^-v^-;HV10S-FET. 53^?^^-^- 
;HVIGS-FET, 5 4{iPf-A'^-;HVIFS-FET, 
55\,imi. 5 6<i;resffi^, 5 7«iINS1§^l, 5 
8«iINffl^^2, 5 9{ires~ffi?, SOJiOUT^g 
eKimiSH, , 6 2ti^7yFllT'*l.. ^rfc, 
^i-r-{i2A:fttOANDIlISS^P^L/t*»\ 3A:'3l':Lh 
t'iboTtiV^, Wi-Jf. ISifcfTJNf-A-^^^HVIOS-F 
ET$-E^Jfi^^ (—■ OC7)FETOy-;^$r<Ji:iOFETcO 

cOgfficO y -X t # F E TcTja:^ t /7 y ( 6 

[003 0] ^c7)iiisS(7)Ki#(i. aet^-r.tatc, i 

N«^l (57) i: I N«^2 ( 58) <7)MS-*>'VDD 
f^Ji-ofz'^lZ. OUT^^ (60) (TiWSLVKjVif 
"H" t=5rS, ttjS^:t7tLTt>±fa«0«®S:ffij§-r 

I. >! (iButeia 1 fc iB]ttTj)i. . 
[003 1] (ii3«iiii<50?^») ia7t>j;uqa8(i. 
ifwmw.3<nmL<r>i^m^m-tmx'm . ia7Ji2A 

^si-mmmx'h . lu lem i commmm t coav ^( i . 

HlcOP^^^^/HVIOS-FET (13) coith^iZN 
^^:t-;l^cOMO S-FET (73) ^ffll-^TV^^vl fcT' 
J) 5. -t^i?*>, H7cO[lISgt-«i, 'J -fe -y MJlf^^-r^ 
^J-^S^^^rGNDtC-f P^^^-;UC7)MFS-FE 
T (74) <7)y-;^i: VDD(7)Scgg^i)rO«0lCNf-v:t-> 
;l'(?)IVIO S-FET (73) SrfflV^T^-^S. ■Zo-fl'l 
tl,ZX0resm=F(7 6) l,ZN^^:^^J\^(7)MOS-F 

E T ( 7 3 ) c7)y- h ^m.mm-t& z t ti^-^mt 

h. lfzii^^xmmS(r>r e s-m^i£^iz^j:l. /t 
Jt'LNf-A-^Vl-OMO S-FET (7 3) SrVDDK 

!iX':^y^-\tifzi!b. ouTsg^ (79) (r)tiii}m{a.<D 

"H" l^^Mt (VDD-Vthn) fc^S. fztzLVthn 
«iN^^:t.;l^cOMOS-FET (73) £OL#V^fflT'J> 

I.. 

[003 2] tfz. N-f-v^vKTJMO S-FET (7 
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3) fcPf-+:t-;l/C7)MFS-FET (74) CO^^ffM 

iiJ±08c7)Bfffi0tc^-rJ:3tc=5rl., =5rfc, 07. 08 

(CfcV^r, 7 0{iPf-A'^^/HVIOS-FET, 7 1tiN 
^^^;HVIOS-FET. 7 2{iN^A'^-;HVIOS-F 
ET, 7 3liNf--v^^HVIOS-FET, 74JiPf-V 
;^;HWFS-FET, 7 Sllffiffi. 7 6{iresJg^^, 
77{±INffi^l, 78tiINffi?2. 79(iOUTffi 

9 4{iKi''fy, gstiS^nv^^^h. 9 6{iy 

-X, 9 7{i3S^««sK, 9 8«y-hmffi. 9 9{iK 
1 0 0S^3 1 0 KiP^-^-^t-zHVI 
FS-FET (7 4) <Dmi.b^j:hN^j,/UX'$)^. 
[ 0 0 3 3 ] ^ , ^HSgcOJB^T'Ji, firaES&giJt U 

tz. 3XMXkX'iimii:nmi,z-^mx'hh. 

[00 34] (m4<0|li|com®) 09~H1 * 

%m<Dm4 (mmmm^^^-tmx'h o , a 9 fi 2 a:*] 

ktimimiltzm^i^^t. 09tfcV^T, Pf-^^- 
;HVIOS-FET (110) i: Pf-V'^T^yHWOS-FE 
T (1 1 1 ) *J2A:»jOR|5IgS2:ffi^LTV^|,, ifc. 
Nf-A':t-;HVIOS-FET (118) JiN^-v^Vl-COM 

FS-FET (114) (^^mmi^m (135) 

^hyyiyX^t(^m:f^(^^t&^^tX^^h. tt:. N 

f-v:^^;l/MOS-FET (115) «0 1 £7) p f--^ 
MOS-FET (13) tfflS-ri.. 
[00 3 5] HlOti, N^^:t^;U£OMFS-F 

ET ( 1 14) hNf-^^-ZUWIVIOS-FET ( 1 1 

5 ) wgp^^coBrfflu^*^. m^^<^imx'ii. pmm 

(13 0) I^ItiSftitN'^iyP (131) S ^>(C 
P'>x;K132) S:iS(t!t2li'>x;U^ijtt 
-v^^;P<7)MFS-FET (114) <?5S;Kmfi[2rVDD 
tlt'l' IXdiz LX^^:^<7)t^nmX'f)h . 
COO 3 6] ^riS. I19fcj:l/|ll 0^CfcV^■C. 110 
{iP^-r^-/HVIOS-FET, 1 1 1 {i P^A-^-^HWO 
S-FET, 1 1 2»iNf-v^-;HVIOS-FET. 11 
Sama. l 14(iNf-\':^;HVIFS-FET. 115 
(SN^A-^^/HWOS-FET; 116<iINffi^-K 1 
17mNffl^2, 118{±resS^, 119(ire 
s~^^-, 12 0liOUTS^. 12 1{imjll*l> 12 
2\iVyym. 130«iPg^, 13 1«N'!7i;k 
132{iP'>x;P, 1 3 3«iS«rjy:J';?b, I34(i: 

13HiV-X, 1 3 8(iS«3y:?;7 h, 13 9{iH 



i4 2{iy->?., i4 3i,imis.^y^^hX'h^. 

[0037] 09coiH]Sgtc:i>»tl>fi^&Jg{4, 0 1 1 
^-ri d tz. lHl!§#a5co«fi*^'fiieH4 1 ^-CiSl^^r 
I., ^rfc. *^ifeo}g®T'HiiailISSS*2A:']OR[i] 
KfcLTos*^. 2A:^3ANDlll8&tffi«T'#^. t 
Jt, 3A:'jlJLh-C'tHtrfEi:IB|«tc^SEt'*S, 

[0038] (mScoHSfecOje®) 01 2fc<}:t/01 3 

{4. *5%Bfl«om5i7)|IMOJgESr^^0TJ>'5, 01 2 
(i:2A:>]OR4fc«giai«i$lHl8§£7)|5]gj|a^ 01 3{4-a5 

<?)1«i8Irffi0T'&l.. *IISfiiO?gS{4, lll<7)||ifi<ojg 

S-FETfcL-CP^^^-yl^iOMOS-FET ( 1 5 
5) ^fflUTV^S. ^OidtC^i^-tSClttiO, r 
esffl^ ( 1 58) tPf-v:t-/l^<;0MOS-FET ( 1 

5 5 ) cr>y- h ^:m.mmmth ^ t jjp^igt ^i. . -t^i 

LPf-v:t-;UC0MOS-FET (155) oy-h5:G 
NDUK)HZIX ^y^-thtzib. OUTffl^ ( 1 5 
9) ff)li!,i]m&(r> "L" U-^Mi:GND+ I Vthp | t 
^h. Vthp{4Pf-^:f;UcOMOS-FET (1 

5 5) OL^V'>ffiSrS-r« 

[003 9] tfz. 01 3{iN^-v:^^;l'£7)MFS-FE 
T ( 1 54 ) t Pf-v^-;K7)MOS-FET (15 5) 

(Timcommimmx'h ^.mi3i,zti^^xi,i, tmrn 

lOtmUiZ^ N^-^-^t^/UCOM FS-FET (154) 

ff)mm.&^yDDi,zx'^i>xdi,z2m'^j^ii'mm. ( i 

7 1 fc 1 7 2 ) b L•CV^|.^0*<#gi^■t'^,'S.o 
[0040] 01 2J3iy01 3tfcV>T. 150(iP 
^-^^VHMOS-FET, 1 5 KiP-^-^'^-^-'UVIOS- 
FET, 1 52«i:Nf-v^vHVIOS-FET, 153(4 
iSM, 1 54{4Nf-^;rvHVIFS-FET, 15 5J4P 
f-^:t>;HVIOS-FET, IsetilNSTfK 157 
J4INJg^2, 15 8{4resS^, 15 9J40UTS® 
16 0{4«jSig, 1 eHii^yyV^m. 170<4P 
mWL. 17 1{4N'>x;U. 17 2{4P'>x;P. 17 3(4 
Ni^x/k 17 AimWi.^yiS'^ 175{4HU-^ 

y. 1 7 6J43^iM#:M, iimy-hmm. ns 
i±v-x. i7 9iimm^y-^^h. 1 80*47-;^, 

1 81(4y-h-i!«, 18 2l4ir'-h«fii, 183(4 
h'k^y. 1 8 4{4SS3:x^':J' 18 5(4aM3y 

[ 0 0 4 1 ] ^fc. *^SIc7)ff^.^X-{4tiaillKg?S: 2 A 
:f]OR[HlgSfcfCV^i.*^\ H>n£05i:lRiac7)2A:'jAN 

iz^mx'hh. 

10042] VXmmiX^tzXdlz. ^mM.»FET 

?:m\'^rzmmmmzi5\,^x. m^mx-immmmm 
wm&-ricr)i,zikm'sii^^bmLmmmw^t 

mmmti:iiliHz^^^X\,^fz<^^zMl. 

hmmt tfz. ztiizj: ommuzit^xA^mmx-m^ 
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[ 0 0 4 3 ] ^Jt, zixfCff)mm<mmT\i. mwii 

[0 0 44] ^fc, ZtltVff)mMT\i. f^uxm& 
t LTif-&^)-SffiO«^t-9V^-C^I5^L7t*5, SO US 

Jg®T'^ L J: d 2 S'!? X i: ^ -S . 

[004 5] tfa. imm^UttX2A:hORJffi^. 

(:>li-mX'h*) . NOR, NAND, E XOR^tOfBlCO 

[0 0 4 6] {m6crmmmm)mz^mi4}5xx/ 

m 1 4 {iffifflS'f y>'N'-^'£7)IBigSll, 0 1 siiH 1 4 c7) 

[0047] ^-ruisssBK^giBflt-s. emTm/t'SB 

^tfO^f^f*;^ WN'-^' ( 2 2 0 ) ti, Pf-A-^-ZHVIF 
S-FET (209) , N^-V^-yHWF S-FET (2 
1 0) , fifii (2 1 2-a) , (212-b),3S^ 
ftdfA'^N"^-^ (2 1 1-a) . (2 1 1-b) *>^>|S^ 
$tLTV^&, -eLTP^^^-^HVIF S-FET (2 0 

9 ) coy-xfc J;t>'S;K{i, ( 2 l 3 ) i: . ffifii 
(2 1 2-a) i7)-JStC^^§iX, Pf-v^->;HVIFS- 
FET (209) Sfii ( 2 1 2-a) cOffe 
Si: , 3SIS«ft^^>'^V:? ( 2 1 1 - a ) cO-Stg^ 
§ix, Nf-^:t^;HVIFS-FET (2 1 0) coy-Xfc 

h) (O—mizmU^tl. Nf-^t-^TWUVIFS-FET (2 

10) tO^r-hti, ffitii(2 12-b) (7)Mfc, ^iS 
m^^>'^•i^^ ( 2 1 1 - b ) <7)-ilStg?M$tl, 
l;*^A'>'N'i^^ (211-a), (211-b) COM 

amz. (215) izmm^tih. mfs-f 

ET(209)t(210) tOKU-f yii^tic, aj:»Dffl 

^{2 16) i/zm^^tix^-^i. 
[00 48] OT, 01 di.zm-^^'^xmi 4:<^m^(r)m 

13) ai5vc7)miiimE*^'EPJD$ixTosiji7)fc-r 

t-f. Atii}^ov-^5viz±-h±ti<m(^mm^^ 
com&com^^mm-fh. m 1 4 -ftoG p«oAtc«i, ?^ 

i^S*^A'>'NV;5' (211-a) i:ffitii;(212-a) 

x-m^^tim^mmzx-ox. x:tjm^<omiiti^-^ 

comi 5VT\ 0V^5V Ci:*,±*-'-:> 1 5 

^^;HVI FS-FET(209) «05SiSm*KtC«l. -8 
l:W*^*^Os Pf-^'^^yl'MF S-FET (209) 



c7)GnC0^tJi, ^iSm^^>'^°x:5' ( 2 1 1 - b ) fc 

ffifil ( 2 1 2 - b ) x^^^tim^mmzx , a 

:'j(i^o«(4*<-£<^)^{± ovc\ ov-*5v tci:*>± 
t^-ytimzim 1 5 HS^-r i 5 ^ra^^NVu:^*^'lni>l. . 

CliKcioTN^-v^/HWFS-FET ( 2 1 0 ) C05S 
^f!ttMc«i, -ilftW*»*>0, Nf-Y^WHWFS- 
FET ( 2 1 0 ) 3^t»S$r4l: 
I., iorai:^!^ (21 6) {iOV^5Vi:^|,. ^ 

<7)i6ra*t®{±ms^jl-7LTt, Pf-^:t-;nviFS-F 

ET (209) i:Nf-\';t>;HVIF S-FET (210) 

(^m^mmm^zx-ixm^tii, z t c^ri. . 

[ 0 0 4 9 ] XM^SV^OVIiZiLhTt^-ofzm 

ti. ±iai;f^*5^T3ifc^'), Pf-A-^^^nwFS-FE 

T ( 2 0 9 ) li^ffl«®. Nf-^-:t-.;HVIF S-FET 

(210) iumm^mt^sh, j:r)Tai*ffi^ ( 2 1 

6) »i5V-*0Vi:^l.. Zcol^mm^ii. 
LT t> iJBiOJ^ b mzm ^ixh. 

[0050] z<^x 0 iz^mmi^^ wn-^ (220) 

:^%mizx mmmi^^ yj^-^ ( 2 2 0 ) itmm^ 
X''mb^fix^tzn'm.'^w^^£mm^xLx\ 
yv^^iz^wm^'m-th z b <. 

[005 1] (ISTcOllMcOJBffi) 01 6{i. *3|BJ<?) 

m 7 (rimm<^mm^^-rm^mxh 0 , -y ^ 

*i:^c^^o3s^*7 -yf-m (230) ii. mm 1 
AizifkUz^mm^^ y-'-^-:!' (220 , cmos-^ 

( 22 1 ) , hyyxiyi^syy-h (22 

2-a), hyyxSi-yi^Byy-h (222-h) 

hm^^tii. ^Lx^mmm y^mm ( 2 3 0 ) «o 

'f-i^X-:h^'^viihyyxs.-yi^ayy-h (222 
-b) c7)-!igt^il§ii, h7>-;^5-yi^3yy-h 

( 2 2 2 - b ) OftilffiJi, }-yyX$. 'yi^ayy-h 
(22 2-a) <7)-iSt, CMOS'f y/N'-^ (2 2 

1 ) (^X-f]^'?-l,Zim$tl. CMOS-f yy<-f' ( 2 2 

1 ) coai^Si^ii, ^mmm v^--^ ( 2 2 o ) coa 
:^jffFtc«gg$it, mmma^^ y/^—? ( 2 2 0 ) (7)!is 

h^yXS-yi^nV^r-h (22 2-a) CO 
<mb , -y f-EIffi (230) cOr-^'dJ:?]® 

^Qtcj$gg$ixl.. ^^^rh^yxs-yv-gyy-h (2 

2 2 - b ) (^vmm-\,z\i. -y ^hss ( 2 3 
•y 3 y y- h ( 2 2 2 - a ) mmm-^z\t. mm. 

Wy -y^mn (230) <r>y-yi-^ ^— T'/l'Jg^'GcT)^ 
tMW\'-:5'5r:n-L7tG~*-'«iE$iil., it/c'L, Gfc 
G-Ji)£fifflom-^*<A:»]-ri.^ t i^-t. 
[00 52] ^rfc, ±i2c0h5V;^5 yi'3y>-'-hk 
Ji, P-f-v^VHVI0S-FETi;Nf-^:t-;HV10S-F 
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P^-V ^'^yUMO S - F ETt Nf-v^Vl/MO S - F ET 

y)^-9 (220) \i%^<n%wmmt±<n^\izm 

[0 0 54] -k^. ^^yf->f :t>-yy^^^G*^ "H" O 
^Oh^yXS'yi/ayy-h (22 2-b) ifii^V. 
h^VX^'yxayy-h (222-a) *^'^7<7)^ 
«i. 3S^f*^^ ^Hlffi (230) c7)T-^A:ftS^D 
cOffl^^CMOS-^ (221) fc^l^fr-f 

(220) S::frtTX;U"-^®T^iS«<^^5'y^[g 

S& ( 2 3 0 ) ^til^jffii^tctil:^l$ill». 
[0 0 5 5] »:tC. ^^yf'-f 7';U^ffi^G;^^' "L" O 
^Oh^yx5-yi^3yy-h (22 2-b) 
h^yx^'yxny^-h (222-a) *^'^>(I^S 
i: . 5SI^*^ 'y (230) <n^-^X-y]ii^m\ 
CIVIOS>f (221) )i^mW^A WN' 

(220) tioT. ^^y^-f:=t^-y;U5e^G*-' 

"L" \{zt^h'mmmmf^yy'f'n^ (230) cor 

(220) ^Otb^^ttB^l^ti^. 

[00 56] ::c7)llfficom®tci5V^Ti>l^6c;)jlMc7)ff^ 

®i:|5l«t;:. ^^m*^ VX^-^ (220) 

•y^mSS (230) i^omat^^ffil^^ixS, ^c7)J;o 

C::^i^l:^7 7 f-mSI (230) (iii;Sc7)^ -yf-lHlg&i: 
^< IH] tf&aiif^SrffVv :^-ot¥*tJtfiT''J^i: 

[Hffico^m^lKefl] 

[01] 1 OHIffecOJgffiT'S) -§> 2 O R« 

[03 ] ssi^ffiftco^s^^^-r^H. 

[04 ] micO|lifecOJB®<^[lISS#gPOfl:{ai^'<;P5:^ 
[05] im^m% 2 cOHifi^J^ffiT'S) I) 2 A N D 

[06] %2(n%mnim(nmk^^<nwsLv^)Vi^. 

[07] *^0Hc7)m 3 <n%m.mmx^h 2 a:^ o r« 
M^aift}$[Hi?sco[His§0, 

[08] %^(n%mmmzmh-^(nv'ywJx^ 



[011] ll4^0|ltfi<:O?e®<7)inig5#^col:{aU'^U?r 

[012] i^Wfi<n'^'5<n%W^imr(:hh 2A:^0R 

[013] %'b<rm%(mmiZi^\'ih-^<nvv^^vx 
[014] 2ts:%qBioii 6 ammmwrc:h s 
[015] %^(n%%(mwm.^^^(mm^'<^)V'k 

[017] P^^:t^;HVIFS-FETi:N^'V^>;HVIF 
S-FETCOfi!*CTc7)aiTK0. 

[ff^coiK^B] 

1-PS« 
3-FU-^y 



5-y-M 

7"-y-x 

1 O-'-Pf'A'^tvUVIOS-FET 

^'^^UMOS-FET 

1 2"-N^A'^VHVI0S-FET 

^-^/I'MOS-FET 

1 4"-Pf-A'^'^Vl^MF S- FET 

1 6-" r e SiS^ 

i^l 

18-INS^2 

2 0-OUTSg^ 

2 2"-^^yHII 

3 2-N^x/U 



34 



3 6-^r-hs^l:jl 



y^9V 
4 O'-y— ^ 

4 2--y-hS@ 

y 



a 9 ] *^0Hcoi?4 (Dmkmmxh 2 a:^ o r^^ 



AA" W^^y'^9 h 

^^yUMOS-FET 

5 l-Nf-^^v/HVIOS-FET 

;t^;i/MOS-FET 

5 3-"Pf'-v^vHVIOS-FET 

^^;I/MFS-FET 

5 5-"fitJi 



2- -y-x 



6 •*• 
3... 

1 1 

1 3 

1 5 
1 7 

1 9 

2 1 

3 1 
3 3 

3 5 
37 

39 

4 1 

4 3 
50 

5 2 
54 
56 



P^^ 

INS 
res 



P; 

y-x 



p^Y 



res 
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57- I Nffl^ 1 

5 9 " r e s~S-7- 

6 l-li^ 

m 

TO-Pf-^^^/l/MOS-FET 
^;HVIOS-FET 

7 2"-N^A'^-;HVI0S-FET 
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